The dendritic peptide neurogranin can regulate a calmodulin-dependent target.
Neurogranin, a peptide capable of binding the calcium-poor form of calmodulin, was tested in vitro for its ability to modulate a typical calmodulin target. The target employed was the calcium/calmodulin-dependent form of nitric oxide synthase, which is produced by several different types of neurons. Neurogranin for the study was purified from perchloric acid-soluble calf brain proteins by a combination of calmodulin-Sepharose affinity chromatography and reverse-phase HPLC. The protocol yielded highly purified neurogranin that was active in assays using purified nitric oxide synthase. The titration of the enzyme activity with neurogranin demonstrated a concentration-dependent effect of the peptide on enzyme activation. Subsequent analysis of the ability of increased calcium concentrations to activate the enzyme was performed in the presence of different amounts of neurogranin. The effect of neurogranin on the calcium-dependent activation of the enzyme was to depress enzyme activity in the range of 0.2 to approximately 1 microM calcium. Treatment of the neurogranin peptide with protein kinase C eliminated its inhibition on nitric oxide synthase activation. Treatment of the protein kinase C-phosphorylated peptide with calcineurin did not restore the ability of neurogranin to inhibit enzyme activity, whereas treatment with alkaline phosphatase did restore this ability. These results suggest that neurogranin may serve as a member of a unique class of endogenous calmodulin inhibitor that functions to regulate the activation of calmodulin-requiring targets in neurons.